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REMARKS/ARGUMENTS 

The foregoing proposed amendment presents amended claims 1, 2, 3. 8 and U, original 
claims 4-7, 9-10, and 12-13 and added claims 14-15, As a result of this amendment, claims 1-15 
remain in the application. Allowance of claims 1-15 as amended is respectfully requested. 

The examiner objected to the drawings for failing to show a discriminator in a feedback 
loop and a phasor, Previous FIGs, 4 and 4a illustrated a phasor. Prior FIG. 3 illustrated an AGD 
calculator 310 that is part of the feedback loop back to the demodulator 301. As described in 
paragraph 0033» the discriminator can be part of the feedback loop and can be contained within 
the AGD calculator 310, FIG. 3 and the specification has been amended to include a block 
diagram illustrating where the discriminator can reside as item 311. Although the prior diagram 
showed every feature of the invention within a block diagram as described in the specification, 
the replacement sheet now includes an expUcit reference to the discriminator. Thus, every 
feature claimed is shown in the drawings and m new matter is included by this amendment. 

The Exanainer rejected claim 2, 6-7 and 10 under 35 USC section 112, first paragraph for 
failing to comply with the enablement requirement. 

With respect to claim 2, a discriminator in a feedback loop has been described in the 
specification in paragraph 0033 such that the timing offset can be directly determined fix)m the 
OFDM symbols using a discriminator feedback loop. Purthermore, it should be noted that 
discriminators in feedback loops are known in other systems such as in Intersil*s HSP501J0 
Digital Quadrature Tuner that includes flie Digital Cosias Loop (DCL) thai performs many of the 
baseband processing tasks required for the demodulation of BPSK, QPSK, 8-PSK, OQPSK, 
FSK, AM and FM waveforms such as carrier phase error detection or tracking and symbol 
syncbronizaTion (See block diagrams on pages 3-1 and 3-4.) One of ordinary skill in the art can 
easily implement a discriminator in the feedback loop of FIG. 3 of Applicant's embodiment. 

With respect to claim 6, the rationale for such embodiments is addressed in the 
background where cimrent symbol timing recovery for XM digital audio radio is based on 
Amplimde Modulated Synchronization Symbol (AMSS) diat can become highly corrupted with 
high delay spreads and/or when a vehicle is stopping or is stopped. In certain conditions, with no 
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AMSS detected, the MiUiicairier Modulation (MCM) demodulator can drift out of lock. In 
another instance, the channel can have delayed signal(s) that are stronger than the earlier arriving 
signal. The current AMSS algorithm tends to lock onto the strongest signal rather than the 
desired earliest signal, causing severe intersymbol interference. Thus, the method and apparatus 
claimed can provide reliable symbol timing in conditions where current OFDM symbol 
synchroniaation is susceptible to corruption or intersymbol interference. 

Further, referring to paragraph 0040 and FIG. 6, the specification and flow chan clearly 
discusses narrowing a search window for a synchronization symbol and adjusting the timing to 
an earlier aniving signal detected by a synchronization symbol recovery detector after detecting 
a negative phase in an OFDM modulated signal at decision block 602. Narrowing a search 
window for a synchronisation window and adjusting timing sbotild be well known to one 
ordinarily skilled in the art as exemplified by the narrowing window used in the IS-9S 
specification for CDMA cellular communications and the adjtisted timing used for indoor 
commuiUcations for multi-user detection (MUD) algorithms as described in a paper by Paul 
James Husted, 

Likewise, with respect to Claim 7, disabling a synchronization symbol recovery 
algorithm is clearly taught in FIG. 7 and in paragr^h 0040. Disabling a synchronization symbol 
recovery algorithm should be self explanatory. If a negative timing offset fiom the AGD 
calculator (310) is detected, then a synchronization symbol recov^y algorithm is disabled. The 
timing can be adjusted imtil a non-negative phase is detected. In other words, at step 706, once 
the timing is adjusted thai a non-negative phase is detected, no fiirdier timing adjusunents are 
required. 

The Examiner next rejected claimsl and 3-4 as being anticipated by Sugita et al, (U.S. 
Patent No. 5,608,764). Although Sugita does discuss a method of synchronization in an OFDM 
system, Sugita fails to teach, suggest, mention, or contemplate using a phasor to estimate an 
average delay of a multi-carrier modulation symbol for determining a timing offset ovct a set of 
OFDM symbols as recited in claim I. In a raore specific claim as recited in claim 3, Sugita 
surely fails to teach or remotely contemplate using the phasor to estimate the average delay of 
the mxdti-cairier modulation symbol by computing a differential phasor between each pair of 
adjacent OFDM subcarriers, removing QPSK data by rotating the differential phasor to a first 
quadrant, and computing an average phasor angle as recited in claim 3, 
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The Examiner rejected clsdm 5 uuder 35 USC sectioa I03(u) as being unpatentable over 
Sugiia. The Examiner even conceded that Sugiia does not specifically teach the step of 
maintaining symbol synchronization without ever detecting the synchronizarion symbol, The 
fact that Sugita discusses phase comparators does not begin to teach or suggest the maintenance 
of symbol synchronization without ever detecting the synchronization symbol as recited in claim 
5. The Examiner's statement that it would have been obvious to one or ordinary skill to find that 
the detecting of the synchronization symbol is optional for maintaining symbol synchronization 
is conclusory and not supported by the Sugita reference. 

The examiner further rejected claim 8-9 and U-13 under 35 USC section 103(a) as being 
impatentable over Sugita in view of Uchiyama ©t al» U.S. Patent No. 6,744»828 (Uchiyama). 
Once again, as with claim 1, Sugita &ils to teach» suggest, mention, or contemplate using a 
phasor to estimate an average delay of a multi-carrier modulation symbol for determining a 
timing offset over a set of OFDM symbols. Likewise Uchiyama fails to teach, suggest, mention, 
or contemplate using a phasor to estimate an average delay of a multi-carrier modulation symbol 
for detemnning a timing offset over a set of OFDM symbols. Further, neither Sugita or 
Uchiyama individual or in any combination teach or suggest using the phasor to estimate the 
average delay of the multi-carrier modulation symbol by computing a differential phasor 
between each pair of adjacent OFDM subcairiers, removing QPSK data by rotating the 
differential phasor to a first quadrant* and computing an average phasor angle as recited in claim 
n. The phase comparators of Sugita do not equate or even begin to suggest the phasors as 
recited in claims 8-13. 

Claims 14 (dependent upon claim J) and 15 (dependent upon claim 8) have been added to 
further define that the angle of the phasor is an estimate of the Average Group Delay and is 
directly proportional to the timing offset as fully supported in paragraph 0039 of the 
specification. 

Consequently, an indication of allowability is respectfully requested. Should any minor 
points remain prior to the issuance of a Notice of Allowance, the Examiner is requested to 
telephone the under^gned at the below Usted telephone number. 
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Respectfully submitted^ 



Date: Vl^'^^7-00(^ 
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Telepbooe; (954) 463-2700 
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